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ABSTRACT 

The information retrieval system described herein was set up to 
include photochromic materials, organic semicond\ictcrs, image converter 
devices, and other protective systems. 

Two types of data are coded in the system: 

l) General information; including authors, publications, 
dates, and comments. 

2} Specific data for individual compounds and subjects. 

The specific data described in this report pertain to photochromic 
materials, the area of present in-house research at the U.S. Army 
Natick Laboratories (NLABS). Subject and compound codes for other 
areas will be prepared and reported separately when needed. Methods 
for coding the data on 5 x 8-inch, double-row hand punch cards are 
presented. Information is retrieved in any order by sorting the 
coded cards far subjects, authors, dav"% and publications, thus 
providing a versatile system for obtaining any information 
previously coded. 

iv 



PUNCH-CARD INFORMATION RETRIEVAL SYSTEMS FOR FLASHBLINDNESS PROTECTION 
RESEARCH 

I. PHOTOCHROMIC MATERIALS 

I. Introduction 

A literature search necessary for the in-house study of photoehromic 
compounds has indicated, the large volume of available data pertioient 
to flashblindness protection research. The research in photochromies 
provided an excellent starting point for collecting J>nd cataloguing 
the information. Development was begun on a pundi-card information 
retrieval system to encompass the whole area of flashblindness 
protection while specifically concentrating on photochromies. 

Several methods are known which could be used for such a system. 
Scheele^-, in an excellent treatise on this subject, describes machine, 
needle, and visual punch-card methods in detail and evaluates them for 
various purposes. Casey and Perry2, in an earlier text, discuss machine 
and needle punch-card methods and include some non-punch-card methods, 
but these will not be presented because they do not fit the specific 
needs and resources of NLABS. 

The machine punch-card method 1_^ includes aU systems in which 
card handling is entirely mechanical. The cards pass through the machine 
separately and in succession. They are not perforated before use. 

1 ? 
The needle punch-card method *c includes all systems in which the 

cards are manipulated with the aid of needles or needling devices» 
These cards, which are already perforated, are either edge-notched 
or are internally slit between holes during use. 

The visual punch-card method includes all optical coincidence 
systems in which the cards are examined visually through holes to 
detect unpunched cards. These systems work on a principle contrary to 
the other punch-card methods. The cards are unperforated before use. 

Machine punch-card methods are versatile and can be used in 
problems of small, medium, or large scope (under 10,000 cards; 10,000 
to 500,000 cards; or over 500,000 cards). However, they are expensive, 
particularly in terms of the non-recurring small-scope problem. 
Needle and visual punch-card methods are limited to small and medium- 
scope problems and are generally much less expensive, but this depends 
largely on the size and type of problem. Scheele^ concluded that 
"needle punch-cards and visual punch-cards are the ideal tools for 
the individual intellectual worker or for the accomplishment of some 
specific task." 



H. Approach 

The needle punch-card method was chosen for use in the flash- 
blindness program for several reasons. First, its versatility for 
indexing information on small-scope problems (under 10,000 cards) is 
well known 1t2,il',o-9. Second, its cost is nominal; it requires no 
large equipment but rather only a few readily available accessories, 
such as hand punches. Third, a supply of 5 * 8-inch, double-row 
punch cards, closely resembling those recommended by Cox, Bailey, 
and Casey" for a chemical bibBography, was on hand. Fourth, the 
scope of the problem was relatively small at the beginning and the 
information could easily be divided into separate sections for 
further convenience. For example, the data on photochromic compounds 
were grouped separately from the data on electro-optical systems to 
keep the volume of cards handled at any one time at a relatively 
convenient level. If at any future time the volume of cards should 
become cumbersome, a mechanical sorting system could be used. 

To implement setting up the needle punch-card system, the 
procedure of Cox et al" was followed. These authors recommend 
starting immediately on the literature search and recording the 
abstracts and/or data on the cards. This procedure engendered rapid 
familiarization with the subject matter and made easier the classifica- 
tion of the material and the setting up of categories to encompass 
future references. Physical properties data were collected for 
triphenylmethane and numerous derivatives including pararosaniline, 
p,p\pw-trJs-lkmetbylanilinomethane, crystal violet and ethyl violet. 
After about 500 references had been collected and the authors, dates, 
sources, abstracts, and other pertinent data recorded, the references 
were grouped according to their physical properties. This provided 
the basis for the subject index. Further search for articles, 
reports, and reviews about photochromy gave a good indication of the 
classes of compounds involved and the number of individual compounds 
that should be included. The coding outline was then set up and at 
the same time a study of appropriate codes and card designs was 
begun. These codes and designs are discussed in Sections V and VI. 
After the coding outline was set up, numerous cards were coded and 
the system was checked out for workability. 

III. Code Types 

A. Direct 

A direct code is the most useful and straightforward, from the 
point of view of subject retrieval. However, it is also the most 
space-consuming; most if not all direct codes have a 1-to-l subject- 
to-card-hole ratio. If the material to be coded is limited and growth 



is not expected, a card with sufficient 3pace can be selected and 
all the data can then be direct-coded on ths chosen card, one item 
per hole. But this cannot be done if the volume of information is 
large. Consequently, in the system described, the direct code is 
used only in the Specific Subjects and Comments Indices presented 
in Part VIII,H and I, respectively. 

B. Indirect 

An indirect code is the most useful when the volume of data 
to be coded greatly exceeds the space on the card, that is, when 
the ratio of subjects to card-holes exceeds 1-to-l. There are 
two general types of indirect codes, as followss 

1. Alphabetical 

These are the most common in author indexes. For this 
purpose several codes have been developed, such as the NZ-7-4-2-1 
and 0-.U5-C-B codes explained by Cox, Bailey and Casey" and the 
triangle codes discussed by Scheele-'-. A revised O-I-E-C-B code 
similar to that reported by Casey et al° was chosen for this system 
because it includes subdivisions of the letter S, which should 
simplify coding and decoding. The code was further simplified and 
made more accurate by subdividing M into? before Mac, Mac to Maz 
to He, and after Mc (Casey subdivided M into: before Mac; Mac, Mc; 
and after Mc). This code is described in detail in the author index 
portion of the Coding Outline (Section VIII), 

2, Numerical 

Several numerical codes are described by Scheele , and 
others °~9. They include the common 7-^2-1 code and various triangle 
codes that are related to the alphabetical triangle codes mentioned 
above. All the triangle codes seemed to be too space-consuming so 
the ordinary 7-^4-2-1 arrangement was chosen for the publication date, 
source, applied, research tasks, compound classes, and devices in this 
system. Specific instructions for the 7-^-2-1 code are described 
under part C. of the Coding Outline. 

IV. Punch-Card Design 

The design of the punch-card for an information retrieval system 
of this type begins with a choice of the basic card. This can be done 
before the work commences if one nas some prior knowledge of the extent 
of the desired system and the relative capacities of the available cards. 
The basic card chosen for this system was a 5 x 8-inch, double-row- 
punched, hand punch-card having holes numbered consecutively except 
for eight holes at the top right edge (see Appendix). Cox et al" used 
a similarly punched card and this greatly influenced our choice« 



After the basic card was selected;, the literature search began. 
The choice of indexes was based on the information obtained and an 
estimate was made of the capacity needed for each. Then the indexes 
were arranged on the card in the most logical and compact fashion 
possible. Because the format was rewritten and revised several 
times during the collection of the data, the arrangement also was 
revised to be as functional as possible. The card shown in the 
Appendix represents the final design. Examination of this card 
indicates that its hole-numbering system is noither logical nor 
functional for our design. Therefore, the numbering system will 
be changed when new cards are ordered. The format that will appear 
on the new cards is described in the section titled Coding Outline 
(Section VTII). 

V, General Coding; and Decoding Instructions 

A. Coding 

1. With the help of the coding outline (Section VIII), 
mark the holes to be punched in pencil (preferably red or blue). 

2. Check the cards for mistakes before they are punched. 

3. Punch the holes,, using a shallow punch,, such as McBee 
model 5201,, for the outer row of holes; an O-slot punch, such as 
McBee model 5203,, for the inner row of holes; and a deep-slot 
punch, such as McBee model 5227 for the inner and outer holes 
together. All the holes nay be punched at one sitting. 

4. Whenever a change is necessary or a wrong punch is 
made, cover the notch by pasting a card saver (McBee Keysort 
No. l&SD) over the edge of the card and repunch. Complete 
directions for the use of card savers are located on the inside 
cover of each card-saver booklet. If necessary, the card may be 
replaced, 

B. Decoding 

1, Obtain the code numbers pertaining to the subjects 
or other categories of interest from the Coding Outline. 

2. Select a group of cards and align the holes with 
the help of an alignment block or small desk file or other means. 

3» Push a needle through the group of cards at the 
proper hole position for the desired subject. The needle (available 
from the McBee Company) should be about 10 inches long and two-thirds 
the diameter of the hole0 The order of needling a series of holes 
for a single subject is not critical» 
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f 
;+. When the cards are strung on the needle, shake car riffle 

them and 1st the free cards fall. 

5. To remove the O-slotted cards that have dropped down 
part way, remove the needle from the original hole and needle one 
of the unmarked corner holes, or vice versa if more than one needle 
is available, and again let the free cards fall. 

6. When retrieving information coded indirectly by a 
numerical code such as the 7-4-2-1, it may be necessary to needle 
all the holes in a particular coding block if the code number is 
7, 4, 2, or 1. For example, when hole number 7 is needled, all 
cards having code combinations containing number 7 will be 
obtained along with the desired cards. Needling the remaining 
ho3.es (4, 2, and l) will let the undesired cards drop out since 
none of these is punched on the desired cards. Similar situations 
that may be encountered with indirect alpliabetical codes, can be 
treated in a like fashion. 

VI. Coding Outline* 

A. Author Index (coded alphabetically) 

1. Illustration 

o   ooooo ooooo ooooo 

Single     OIECB   OIECB   OIECB 
Author       Field 1       Field 2       Field 3 

2. Location 

a. This index is located it the upper left-hand corner 
of the card shown in the Appendix. 

b. Only the outer row of holes (numbered 7 through 21 
plus the un-numbered corner hole) on the card is used for this index. 

3. Coding Directions 

a. If the publication has only one author, punch the 
single-author hole and, using the alphabetical coding table (below), 
code the first, second, and third letters (or appropriate combinations 
of letters) of the last name, one letter or combination of letters per 
field, from left (field l) to right (field 3). 

b. If the article has 2, 3» or more authors, code the 
first letter or letters of each last name according to the coding 
outline, one author per field. 

♦Before coding any cards see the general coding instructions, Section V. 



40 Alphabetical Coding Table 

Letter Punch* Letter Punch» 

A No punch N IECB 

B B 0 0 

C C P CB 

D CB Qu OC 

E E R OCB 

F EB S before Sch Cfi 

G EC Sch OEB 

H ECB S after Sch OEC 

I I T OECB 

J IB Ü 01 

K IC V OIB 

L ICB W OIC 

M before Mac IE X OICB 

Mac to Maz -co Mc IEB Y OIE 

M after Me HC Z OIEB 

*See the general coding instructions, Section V. 

•  - ——— 



B. Publication Date Index 

1. Illustration 

0 0 o o 0 0 O O O 0 

2 1 
Century 
field 

7421 
Tens 
field 

7 4 2 1 
Units 
field 

2. Location 

a. This index is located at the upper right-hand corner 
of the card shown in the Appendix. 

b. Only the outer row of holes is used. 

3. Coding Directions 

a. If the material was published in the 18th century, 
punch hole 1 in the century field. 

b. If the material was published in the 19th century, 
punch hole 2 in the century field, 

c. If the material was published in the 20th century, 
no punch is necessary. 

d. The 21st century may be indicated in the future by 
punching both boles 1 and 2, 

e. The decades and years are coded in the tens and units 
fields, using the first portion of the coding table for the 7-4-2-1 
numerical code below. For example, for the year 1890, punch hole 2 in 
the century field (for the 19th century), holes 7 and 2 in the tens field 
(for the 10th decade of the century), and nothing in the units field 
(to indicate the first year of the decade). 

C. Publication Source Index 

1. Illustration 

oooo 

7 4 2 1 



2„ Location 

a«, This index is located at the top center of the card. 

b. Only the outer row of holes (numbered 3 through 6 
on the basic card) is used. 

3» Coding Directions 

a. Code the publications accc 'ding to the assignments 
and numerical code given below. 

b. Assignments and codt may be made to a maximum 
capacity of 14. 

4. Coding Table for_the .7-4-&-1 Numerical Code 

Number Punch* 

0 no punch 

1 1 

2 2 

3 2, 1 

4 4 

5 4,  1 

6 *.   * 

n 
i 7 

8 7, 1 

imber ttincn* 

9 7, 2 

10 ID     t~9    ■*■ 

11 7, 4 

12 7,   4,   1 

13 7„ 4, 2 

14 7, 4, 2, 1 

*See the general coding instr-ucxions, Section V„ 



5. Code Assignments 

Number Source 

1. U„ S. periodical 

2. Foreign periodical 

3. Book 

4. Ü. S. Patent 

5. Foreign patent 

6. Report - Army 

7. Report - Navy 

8. Report - Air Force 

9. Report - government agency other 
than Army, Navy, and 
Air Force 

10. 

11. 

Report - civilian, academic, or 
industrial (non- 
government contract) 

Dissertation or thesis 

D. Research Phase Index 

1. Illustration 

oooo 

7421 

2. Location 

a. This index is located at the lower left-hand side 
of the card. 

b. Only the outer row of holes (numbered 3^-37 on the 
basic card) is used. 

9 



3. Coding Directions 

a. Code the phases according to the assignments given 
below. 

b. Assignments and code are made to a maximum capacity 
of 14. 

4. Phase Assignments* 

Number     Phase 

1 Fhotochromic compounds 

I Organic semiconductors 

3 Image converter systems 

4 electroplating systems 

5 Activated triplet-state devices 

6 Electro-optical systems 

7 Eye-response control systems 

E. Class of Compound. Device, or System Index 

1. Illustration 

oooo   oooo 

7421   7^21 
Tens Units 
field       field 

2, Location 

a. This index 3s located at the upper right-hand side 
of the card. 

b. Only the outer row of holes (numbered 76-83 on the 
basic card) is used. 

♦Each phase requires preparation of a separate subject matter outline. 

10 
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3. Coding Directions 

a. Code the classes according to the assignments given 
below and the numerical coding given in Section C. 

b. Code the tens field to its maximum capacity of 14, 
and the units field to a limit of 9. This will give the index * 
maximum capacity of 149. 

c. Code one card for the most important class. Code 
duplicate cards for other individual or groups of classes, if 
necessary. Use code number 31 to indicate a group of classes, if 
desired. Make new code number assignments for classes pertinent 
to photochromic compounds research if none have already been made. 

4, Code Assignments 

Number Class 

1 Anils 

2 Azo compounds (amino and hydroxyazo dyes) 

3 Benzyl pyridines 

4 Bianthrone and analogous compounds 

3 Camphor derivatives 

6 Ethylene derivatives (stilbene derivatives) 

7 Fulgides 

8 xfydrasones and osazones 

9 Inorganic halides 

10 Mercury and silver compounds 

11 Miscellaneous inorganic compounds (alkaline 
earths, lithium imide, lithopone) 

12 Miscellaneous organic compounds (chlorophyll, 
aromatic-halogen complex, fluorescein) 

13 Metal hexacarbonyls 

14 Nitrp compounds (aliphatic and aromatic) 

11 



4. Code Assignments (Cont'd) 

Number Class 

15 Octaarylbipyrroles 

16 Polymethines 

17 Phenothiazines, acridines, phenoxazines, 
phenazlnes 

18 Quinol derivatives (ß -tetrachloro- ot- 
ketonaphthalene and other naphthalenes) 

19 Semicarbazones 

20 Organic sulfur derivatives (disulfoxides, 
mercaptans) 

21 Spirans (spiropyrans) 

22 Thioindigo compounds 

23 Arylmethanes (triphenylmethanes) 

2k Sydnones 

25 Azulenes 

26 Arylsilanes 

27 Arylamines 

28 Arylphosphines 

29 Dithizonates and dithizones or förmazans 

30 Curaulenes 

31 Several classes on one article - other classes 

32 Metalized dyes 

33 Class(es) not given on card or in abstract 

34 Cyanines 

35 Rhodamines 

36 Aromatic Hydrocarbons (other than arylmethanes) 

37 Aldehydes and ketones (miscellaneous) 

12 



F. Item Index For Compounds, Devices, and Systems 

1. Illustration 

oooo     oooo     oooo 

7421     7^21     7^21 
Hundreds     Tens Units 
field field field 

2. Location 

a. This index is located at the upper left-hand 
side of the card. 

b. Only the outer row of holes (numbered 22-33 on the 
basic card) is used. 

3. Coding Directions 

a. This index is divided into three sections, one each 
for compounds, devices, and systems. Assign the numbers 1-1099, 
1100-1.29ft and 1300-1499, respectively, to these sections. These 
number assignments are not rigid and c .n be modified if it becomes 
necessary or more convenient. More compounds than devices or 
systems are expected to be coded so more numbers have been assigned 
to compounds. As yet, only 30 assignments have been made in the 
compounds section and none in the devices and systems sections. 

b. Code the items using the 7-4-2-1 numerical crjde 
tabulated in Section C. 

c. Code the hundreds field to its maximum capacity 
of 14 and the tens and units fields to a limit of 9 each. This 
gives a total index capacity of l499o 

d. If two or more items appear in the same reference, 
either prepare a separate card for each item or code them as a 
series or group. Care must be exercised to keep the group coding 
as simple as possible. 

13 



4. Code Assignments* 

Compounds (1-1099) 

Number        Item 

0 No punch - specific compounds, devices, 
systems not given or irrelevant to 
this study 

1 Triphenylmethanes (see 11 and 13 also) 

2 Pararosaniline (see 16 also) 

3 P»P'Pn-Tris-(N-methylanilino) methane 

4 Crystal violet (see 16 also), and its 
carbinol 

5 Ethyl violet 

6 Malachite green (see 16 also) and its 
carbinol, ring-substituted 

7 Toluene (see 11 also) 

8 Diphenylmethane (see 11 also) 

9 Triphenyl carbinol (see 13 also) 

10 Benzene (see 11 also) 

11 Series triphenylmethane, diphenylmethane, 
toluene, benzene, tetraphenylmethane, or 
parts thereof 

12 Tetraphenylmethane (see II also) 

13 Series Triphenylmethane, triphenyl 
carbinol, triphenylmethyl chloride, 
triphenylmethane ethyl ether 
(ethoxytriphenylmethane), or 
combinations thereof 

♦Items in this code may appear by themselves or in a group of compounds 
accordingly as they appear on the cards. 

14 



4. Code Assignments* (Cont'd) 

Compounds (1-1099 

Number        Item 

]k   Triphenylmetbyl chloride (see 13 also) 

15 Ethoxytriphenylmethane (see 13 also) 

16 Series malachite green, brilliant green, 
crystal, violet, methyl violet, and 
p- dime thy laminopher^ldiphenylmethane, 
fuchsin, and p-rosaniline or combina- 
tions thereof 

17 p-Dimethylaminophenyl diphenylmethane 
(see 16 also) 

18 Methylene blue 

19 Series tri- and tetraphenyl derivatives 
of 0,Si,N,P,Pb,As,Bi,Sb, and Sn 

20 Diphenylamine derivatives 

21 Fluorescein 

22 Triphenylphosphine 

23 New fuchsin cyanide -^.M^NjGfe^gH^h CCN 

2k Triphenylamine 

25 Azulene 

26 Tetraphenylsilane 

27 Acridine orange, proflavine, and others 

28 C,anine Rjlymethine group (general) 

29 Naphthalene 

30 Acetophenone and Benzaldehyde derivatives 

31-1099   To be assigned to additional compounds 

15 



G. General Subjects Index 

1«, Illustration 

ocoo  oooo 

7^21  ?4 2 1 
Tens    Units 
field   field 

2. Location 

a. This index is located at the lower right-hand side 
of the card. 

b. Only the outer row of holes (numbered 68-75 on 
the basic card) is used. 

3. Coding Directions 

a. Code the general subjects according to the assign- 
ments indicated below, using the numerical code given in section C. 
In this process, judgments must be made as to what general subject 
is most applicable for coding the reference, and if there are two 
applicable subjects, which of the two is more important. Less 
important general subjects are coded in a special part of the 
Specific Subjects Index (Section H)e New assignments should be 
made when necessary using the remaining numbers in the index 
consecutively. 

b. Code the tens field to its maximum capacity of 
14 and the units field to a limit of 9. This gives the index a 
total capacity of 149. 

4. Code Assignments 

Number Subject 

1 Synthesis 

2 Purification and analysis 

3 Structure 

4 Spectra 

16 
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4. Code Assignments (Cont'd) 

Number       Subject 

5 Solution properties 

6 Solid and liquid properties 

7 Reactions and derivatives 

8 Photochroraic response 

9 Photochroraic devices (end use items) 

10 Optical properties 

11 Kinetics 

12 Electrical properties 

13 Mechanisms 

H. Specific Subjects Index 

1. Description 

a. This is a direct-code index with the numbering 
system given below under "Old Card" (to be used until the present 
supply of cards is depleted). 

b. A new numbering system ("New Card"), consecutive 
from 1-110, has been planned for the same hole arrangement and will 
be used on cards purchased in the future. Both numbering systems 
are discussed. 

2. Location 

a. The entire double row of holes numbered 38-67 and 
127-156 at the bottom of the card constitutes the major part of 
this index. 

b. The inner row of holes (numbered 84-126 on the 
left and top, and 164-170 on the right side of the card) 
constitute the remaining section of this index. 

3. Coding Directions 

a. Code the specific subjects according to the 
assignments given below, using the direct code method, one item 
per number per hole. 

17 
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b. Begin coding the cards with hole *f>7 and continue 
to 38; start again at 156 and code all around the inner row to 84, 
then from 1?0 to 164 (in the new numbering system, the same order 
of holes will be used but they will be renumbered 1-110 consecutively. 

4. Code Assignments 

a, A few subjects that occur in the General Subjects 
Code Assignments are expected to occur together in the same 
reference. The least emphasized or less important of these should 
be considered specific subjects. These have been assigned code 
numbers in the 156-132 block (31-55 on the new cards) in this 
index, as shown below. This block was chosen to reduce the usage 
of the inner row of holes that is expected and thereby make the 
coding and decoding somewhat simpler. 

New 
Cards 

Old 
Cards 

31 156 Synthesis 

32 155 Purification and elemental analysis 

33 154 Structure 

34 153 Spectra 

35 152 Kinetics 

36 151 Solid and liquid properties 

37 150 Solution properties 

38 149 Electrical properties 

39 148 Optical properties 

40 147 Reactions and derivatives 

41 146 General treatment or discussion 

42 145 Review 

43 144 Photochromic response 

44 143 Photochromic devices 

18 



Old 
Garcia. 

42 Ion exchange 

iw General 

b. The remaining blocks of numbers in this index (6?-38, 
131-84, and 170-164, or (1-30 and 56-IIO on the new cards) have been 
set aside for specific subjects pertaining only to the major general 
subject appearing in any reference, i.e., the subject coded in the 
General Subjects Index. These subjects have been assigned code 
numbers under one of twelve appropriate General Subjects headings 
thus far being used and listed below. New code numbers should be 
assigned to new subjects and new headings should be added when 
needed. Numbers not listed have not yet been assigned tc subjects. 

1) Synthesis 

New 
Cards 

26 

41 

42       145     Review 

2) Purification and Analysis 

New       Old 
Cards     Cards 

0 0     No punch, detail not yet on card 

1 67     Vapor phase chromatography 

2 66     Sublimation 

3 65     Identification of impurities 

4 64     Polarography 

5 63     Reprecipitation (with added reagent) 

26 42 Recrystalli^ation 

27 41 Distillation 

28 40 Paper chromatography 

29 39 Column chromatography 

30 38 Thin layer chromatography 

41 146     General 

42 147     Review 

19 



3) Structure 

New        Old 
Cards       Cards 

1 67 Resonance structures 

2 66 Crystal structure 

3 65 Substituent effects 

4 64 Electronic levels and valency 
bonds 

5 63 Quinoid form vs. carbinol form 
and others 

6 62 Color and planarity 

? 61 Environmental effects including 
solvent„ pH 

26 42 Molecular structure 

27 41 Steric effects 

28 40 Leuco form 

29 39 Carbonium ion or ionic form 

30 38 Constitution and color, 
halochromisra 

41 146 General 

42 145 Review 

4) Spectra 

New 
Cards 

Old 
Cards 

1 67    Electron spin resonance 

2 66 Electron paramagnetic resonance 

3 6^ Electronic 

20 



4)    Spectra (Cont'd) 

New 
Cards 

Old 
Cards 

4 64 Infrared, ireluding near and far 

5 63 Reflection 

6 62 Emission 

7 61 Absorption 

8 60 Raman 

9 59 Solid state, including films 

10 58 Solution 

11 57 High temperature 

12 56 Low temperature 

13 55 Pellet or disc 

1*+ 54 Mull 

15 53 Neat 

16 52 Gas 

17 51 Extinction coefficients 

18 50 Quantitative 

19 49 Polarization spectra 

20 48 Pressure 

21 47 Before and/or during and/or aftei 
Photolysis (irradiation) 

22 46 At various pH values 

23 45 Effect of water vapor 

24 44 Energy and intensity data 
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4)    Spectra (Cont'd) 

New 
Card« 

Old 
Cards 

25 43 If-Electronic transitions 

26 42 Ultraviolet 

27 41 Visible 

28 40 Nuclear magnetic resonance 

29 39 Phosphorescence 

30 38 Fluorescence and luminescence 

41 146 General 

42 145 Review 

56 131 Mass spectra 

57 130 Multiple-charged ions 

58 129 Constitution and spectra 
(substituent effects, free 
radicals) 

59 128 Vibrational structure 

60 127 Aggregation 

61 126 Spectral shifts 

62 125 Effect of ijolvent 

Solution Properties 

New 
Cards 

Old 
Card«, 

1 67 Prototropy and protolysis 

2 66 Solubility 

3 65 Viscosity 

22 



5) Solution Properties (Cont'd) 

New 
Cards 

Old 
Cards 

4 64 Tautomeric equilibrium 

5 63 pH (acidity) 

6 62 Polarity 

7 61 Hydration 

8 60 Conductivity (see Electrical 
properties) 

9 59    Dielectric constant (see 
Electrical properties) 

10 58    Aggregation or association 

11 57    Temperature dependence 

12 5^> Solvation 

13 55 Color 

14 54    Weak acids 

26 42    Solvent effects 

27 41    Diffusion 

28 40    Ionization and dissociation 

29 39    Acid-base phenomena 

30 38    pK (acidity) 
Ok 

41 146    General 

42 145    Review 
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6) Solid and Liquid Properties 

New 
Cards 

Old 
Cards 

1 67 Parachor 

2 66 Density- 

3 65 Vapor pressure 

4 64 X-ray diffraction 

5 63 Conductivity (see Electrical 
properties) 

6 62 Dielectric constant (see 
Electrical properties) 

7 6l Anisotropy and dichroism 

8 60 Ionization constant 

9 59 Water vapor effect 

10 58 Melting point 

11 57 Boiling point 

12 56 Heat of combustion 

13 55 Heat of fusion 

14- 54- Heat of formation 

15 53 Heat of transition 

16 52 Free energy 

17 51 Magnetic rotation 

18 50 Rotativlty 

19 49 Polarizability 

20 48 Planarity 
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6) Solid and Liquid Properties (Cont'd) 

New Old 
Cards       Card^ 

2^ ''1-7    rararoagnetic, diamagnetic, and 
ionic susceptibilities 

22 46 Magnetic double refraction 

23 45 Bond dissociation energies 

24 44 Heat capacity 

25 43 Specific heat 

26 42 Dipole moments 

27 41 Magnetic susceptibility- 

28 40 Absorptivity 

29 39 Compression 

30 38 Critical state 

41 146 General 

42 145 Review 

55 131 Kerr constants 

56 130 Refractivity 

57 129 Temperature dependence (de« 
Solution rroperties) 

58 128 Entropy 

59 127 Solubility 

25 



7) Reactions and Derivatives 

New 
Cards 

Old 
Cards 

1 67 Methyl derivatives 

2 66 Pyridine analogs 

3 65 With triphenylophosphine 

4 64 Dark reactions 

5 63 Photoreduction 

6 62 Photooxidation 

7 61 Dealkyiation 

8 60 Mechanisms 

9 59 Photosensitized oxidation 

10 58 Photosensitized reduction 

11 57 Intermolecular energy transfer 

12 56 Free radicals 

13 55 Nitrate 

14 54 Hydroxylamlne derivative 

15 53 Perchlorate 

16 52 Leuco base 

17 51 Solution (including r" id solution 
or gel) 

18 50 Quantum yield 

19 49 Electrolysis 

20 48 Solid 

26 



7) Reactions and Derivatives (Cont'd) 

New 
Cards 

Old 
Cards 

21 47 

26 42 

27 41 

28 40 

29 39 

30 38 

41 146 

42 145 

8) Photochromic Response 

New 
Cards 

Old 
Cards 

1 67 

2 66 

26 42 

27 41 

28 4P 

29 39 

30 38 

41 146 

42 1^5 

9) Photochromic Devices 

Bound state 

Picrate salt 

Oxidation general 

Reduction general 

Chromous sulfate reduction 

Lead peroxide oxidation 

General 

Review 

Isotope exchange 

Ebolization 

Correlation with physical properties 

Photochromy- 

Solid State 

Solution 

Temperature dependence (see 
Solution Properties) 

Review 

General 

(Nothing assigned as yet) 
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10)    Optical Properties 

New 
Cards 

Old 
Cards 

1 6? Critical angle of reflectioi 

2 66 Optical constants 

3 65 Quantum yield 

4 64 Solution 

5 63 Solid 

6 62 Light diffusion 

7 61 Optical density 

26 42 Optical rotation 

27 41 Birefringence 

28 40 Refractive index 

29 39 Optical rotatory dispersion 

30 38 Coefficient of reflection 

41 146 General 

42 145 Review 

11) Kinetics 

New 
Cards 

Old 
Cards 

1 67 Color fading 

2 66 Isotope exchange 

3 65 Effect of solvent 
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11) Kinetics (Cont'd) 

New 
Cards 

Old 
Cards 

4 64 Base catalysis 

5 63 Acid catalysis 

6 62 Change of pseudo to real base 

41 146 General 

42 

jctrica] 

14? 

L Properties 

Review 

New 
Cards 

Old 
Cards 

1 67 Polarographic studies and 
electroreduction 

2 ( , Oxidation potentials and 
half-wave potentials 

3 65 Semiconduction 

4 64 Piezoelectric properties 

5 63 Superconductors 

6 62 Temperature dependence 
(see Solution Properties) 

7 61 Electroendosmosis 

8 60 Films 

9 59 Surface potential 

10 58 Dark resistivity 

11 57 Dark conduction 

12 56 Absorption, desorptlon, and 
photosorption of gases 

13 55 Equivalent conductance 
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12) Electrical Properties (Cont'd) 

New        Old 
Cards       Cards 

14 5^    Specific conductivity 

15 53    Effect of atmosphere, i.e., 
oxygen, air 

16 52    Zeta potentials 

IV 51    Resistance 

18 50    Thermal activation energy of 
dark conduction 

19 49 Solvent effects and interactions 

20 48 Cyclic voltamperometry 

21 47 Electron affinity 

22 46 Carbonium ion intermediate 

23 ^5 Free radical intermediate 

26 42    Photoelectric effects or 
properties 

27 41    Conductivity of solid 
(including Photoconductivity) 

28 40 Conductivity of solution 

29 39 Dielectric constant of solid 

30 38 Dielectric constant of solution 

41 146 General 

42 145 Review 
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13)    Mechanisms 

New Old 
Cards Cards 

1 67 Free radical 

2 66 Photo-äonization 

I,    Comments Index 

1. Location and Description 

a. The seven holes numbered 157-163 in the inner 
row on the lower right-hand side of the card in the Appendix 
constitutes the Comments Index. 

b. A new numbering system has been planned for this 
index to be used on new cards when purchased. The new numbers 
will be 112-118 where 112 is equivalent to I63, for example. 

2. Coding Directions 

a. Each comment is direct coded, one comment 
per hole. 

b. Begin coding with hole number 163 using the 
coding assignments below and continue from 
left to right. 

3» Code Assignments 

New        Old 
Cards       Cards 

112 I63    Original seen (ti;le and 
reference correct and 
complete) 

113 162    Original available in our 
technical library 

11**        l6l    Have reprint 
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3. Code Assignments (Cont'd) 

New Old 
Cards        Cards 

115 l60    A copied abstract 

116 159    An original abstract 

117 158    An idea is recorded, 
suggested by reading 
article 

118 157    Unassigned 
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3. VanNess, Robert G., "Punched Jard Data Processing," 
The Business Press, ELmhurst, Illinois, (L962) 

k.    Hartkemeier, H.P., "Punch Card Methods," W.C. Brown and 
Company, Dubuque, Iowa, (1952). 

5. Scheele, Martin, Cp. Cit., p. 16. 

6. Cox, G.J., Bailey, C.F., and Casey, R.S., "Punch Cards 
For A Chemical Bibliography," Chem. Eng. News 22, 1623, 
0.9*15). 

7. Bailey, D.F., Casey, R.S., and Cox, G.J., "Punch Cards 
For Indexing Scientific Data," Science, 1C4, 181 (l°46). 

8. Casey, R.S., Bailey, D.F., and Cox, G.J., "Punch Card 
Techniques and Applications," J. Chem. Ed. 2^, 495 
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Developments in Keysort Cards," J. Chem. Ed., 2ht 65 
(19^7). 

32 



VIII.    Appendix 

>«05 

* • • • 
37      M IS 34 

• • • 
tit 12S 124 

• *#? 

0%0! 

'SOS£ 

ij. 
CD 
r> 
(0 

OsO 
OsO 
0*0 
O^O 
• 80 
OsO 
OsO 
OsO 
OsO 
• SO 

OsO 

OsO 

OsO 

Research 
Area 

Index 

33      32      31       SO 

•     O     •     O 
'23     122     12!     120 

2»      21      27      2« 

O     O     O     O 
11«     IIS     1!7     11« 

o o o m 
29     24      13      »I 

119    114    113 

hundreds tens 
Item Index 

3 
0- 
CD 
x 

(MOy  J3UUJ) 
xapuj s^uauaiioQ 

xapui 
e^oafqnc x^Jouaf) 
s^un     sue^ 

units !•&• 

SO*< 

S#5« 

8" i0=O 
*7 

M SO^O 

A iO=0 
X 

8#S# 

sO=0 

SO«0 

111    Ml    ttl 

•     •    • 
m   ••   w   u 
p o o • 

Ml     Itl    Ml    COI 

•    •    •    • 
it    et    n    u 

*0 •o S
o
u
r
c
e
 

I
n
d
e
x
 

*0«0 
*0*0 
*•"• 

:# « 

o 
sO-O 
*0*0 
so-O 
SO "¥ 

A 
X so o 

SO A 
so E'o 

xapu] : esvio SO o 
Syflin SU81 

CO o 
Nl    Ml    Oil 

•    •    • 
N      II     II      tl 

O    O    O    O 
• • • • 
H     U     »L     U 

O    O    O    • 

•■ • 
•I - 
;■ * 

'MS 
m 

Basic Punch-Card, With Superinposed 
Index Locations and Field Divisions 

33 

-■— ■ 



Unclassified 
Security Classification 

DOCUMENT CONTROL DATA • R&D 
(Security claatitication of till»,  body of itilncl and indexing annotation mull be entered when (he overall report is classified) 

ORUMNATIN G ACTIVITY (Corporate author) 

U.5, Army Natif-k Laboratoriee 
liatick 
Massachusetts  OT76O  

2a    REPORT  SECURI TY    CLASSIFICATION 

Unclassified 
2b    GROUP 

3    KLPORT   TITLE 

rUNCE-CARD INFORMATION RETRIEVAL SY5TH-5 FOR FIASH3LINDNESS PROTECTION RESEARCH. 
I.    FHOTOCKRGMIC MATERIALS 

4    DESCRIPTIVE NOTES (Type of report and Inclusive data») 

January 1965 - January 1966 
5   AUTHORfS) (Lett name,  tirat name, initial) 

Macnair, Richard N, 

6   REPORT DATE 

July 1966 
7»     TOTAL NO    OF   PACKS 

33 
76 NO OF REFS 

8«. CONTRACT OR GRANT NO. 

6. PROJECT NO. 

1002^401^3^9 
c. 

9*    ORIGINATOR'S  REPORT  NUMBERfSj 

9 b.   OTHER REPORT   NQ(S)  (Any other number a that may be ma signed 
this report) 

67-Ut-CM C&0M-24 
10   AVAILABILITY/LIMITATION NOTICES 

Distribution of this document is unlimited 
Release to CFSTI is authorized. 

It    SUPPLEMENTARY NOTES 12   SPONSORING MILITARY ACTIVITY 

U. S. Army Natick Laboratories 
Natick, Massachusetts OI76O 

13 ABSTRACT 

The information retrieval system described herein was set up to include 
photochromic materials, organic semiconductors, image converter devices, and 
other protective systems. 

Two types of data are coded in the system: 
1) General information; including authors, publications, 

dates, and comments. 
2) Specific data for individual compounds and subjects. 

The specific data described in this report pertain to photochromic 
materials, the area of present in-house research at the U.S.Army Natick 
Laboratories (NLA3S). Subject and compound codes for other areas will 
be prepared and reported separately when needed. Methods for coding the 
data on 5 x 8-inch, double-row har punch cards are presented. Information 
is retrieved in any order by sorting the coded cards for subjects, authors, 
dates, and publications, thus providing a versatile system for obtaining 
any information previously coded. 

DD MM. 1473 Unclassified 
Security Classification 



Unclassified 
Security Classifies!inn 

KEY   WORDS 

Information retrieval 
Punched cqrds 
Materials 
rhotochromic 
Photochrorajsm 
Flash blindness 
Protection 
Coding 

8,4 
10 

9 
0 
9 
k 
4 

LINK   B 

«O- E 

4 

2 
0 
2 

8 

LINK   C 

HOLE »1 

INSTRUCTIONS 

1.   ORIGINATING ACTIVITY:    Enter the name and address 
of the contractor, subcontractor, grantee, Department of De- 
fense activity or other organization (corporate author) issuing 
the report. 

2a.   REPORT SECURITY CLASSIFICATION:    Enter the over- 
all security classification of the report.    Indicate whether 
"Restricted Data" is included.   Marking is to be in accord- 
ance with appropriate security regulations. 

2o.   GROUP.    Automatic downgrading is specified in DoD Di- 
rective 5200. 10 and Armed Forces Industrial Manual.   Enter 
the group number.    Also, when applicable, show that optional 
markings have been used for Group 3 and Group 4 as author- 
ized. 

3. REPORT TITLE:    Enter the complete report title in all 
capital letters.   Titles in all cases should be unclassified. 
If a meaningful title cannot be selected without classifies-, 
tion, show title classification in all capitals in parenthesis 
immediately following the title. 

4. DESCRIPTIVE NOTES:   If appropriate, enter the type of 
report, e.g., interim, progress, summary, annual, or final. 
Give the inclusive dates when a specific reporting period is 
covered. 

5. AUTHOR(S):   Enter the name(s) of authoKs) as shown on 
or in the report.   Enter last name, first name, middle initial. 
If military, snow rank and branch of service.   The name of 
the puncipa! author is an absolute minimum requirement. 

6. REPORT DATE:    Enter the date of the report as day, 
month, year; or month, year.   If more than one datd appears 
on the report, use date of publication. 

7a.   TOTAL NUMÖER OF PAGES.   The total page count 
should follow normal pagination procedures, i.e., enter the 
number of pages containing information. 

76.    NUMBER OF REFERENCES    Enter the total number ol 
references cited in the report. 

o„.   CONTRACT OR GRANT NUMBER:   If appropriate, enter 
the applicable number of the contract or grant under whicH 
the report was written. 

8fc, 8c, k 8d. PROJECT NUMBER: Enter the appropriate 
military department identification, such as project number, 
subproject number,  system numbers, task number, etc. 

9a.   ORIGINATOR'S REPORT NUMÖER(S):    Enter the offi- 
cial report number by which the document will be identified 
and controlled by the originating activity.   This number must 
be unique to this report. 

9b. OTHER REPORT NUMBER(S): If the report has been 
assigned any other report numbers (either by the originator 
or by the sponsor), also enter this r.umber(s). 

10.    AVAILABILITY/LIMITATION NOTICES:   Enter any lim- 
itations on further dissemination of the report, other than those 
imposed by security classification, using standard statements 
such as: 

(1) "Qualified requesters may obtain copies of this 
report from DDC" 

(2) "Foreign announcement »no" dissemination of this 
report by DDC is not authorized." 

(3) "U. S. Government agencies may obtain copies of 
this report directly from DDC.   Other qualified DDC 

, users shall request through 

(4)     "U. S. military agencies may obtain copies of this 
report directly from DDC   Other qualified users 
shall request through 

(5) "All distribution of this report is controlled.   Qual- 
ified DDC users shall request through 

If the report has been furnished to the Olfice of Technical 
Services, Department of Commerce, for sale to the public, indi- 
cate this fact and untet the price, if known. 

11. SUPPLEMENTARY NOTES: Uso for additional explana- 
tory notes. 

12. SPONSORING MILITARY ACTIVITY: Enter the name of 
the departmental project office or laboratory sponsoring (pay- 
ing (or) the research and development.   Include address. 

•43   ABSTRACT:  Enter an abstract giving a brief and factual 
summary of the document indicative of the? report, even though 
it may also appear elsewhere i'   the body of the technical re- 
port.    If additio'.al space is required, a continuation sheet 
shall be attached. 

It Js highly desirable that the abstrac t of classified re- 
ports be unclassified.    F.ach paragraph of "the abstract shall 
end with an indication of Jhe military security classification 
of the information in the paragraph, represented as (TS), (S). 
(C). or (U). 

There is no limitation on'the length of the abstract     How- 
ever, the suggested length is from 150 to 225 words. 

14. KEY WORDS:    Key words are technically meaningful terms 
or short phrases that characterize a report and may be used as 
index entries for cataloging th? report.    Key words must be 
selected so tha"  no security classification is required     Iden- 
fiers.  such as. equipment model designation, trade psme, •nili- 
tarv project code name,  geographic location, may be used as 
kev words but will be followed bv an indication of technical 
context.    The assignment of links, rules, and weights l■; 
optional. 

Unclassified 
Security Classification 


